^earcmng faj 



(51)Int.CI. 



BEST AVAILABLE COP, 

PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2003-1 36005 

(43)Date of publication of application : 13.05.2003 



B05B 17/06 
B05B 5/057 
H02N 13/00 
// B06B 1/06 
B06B 1/08 



(21 Application number : 2001-339593 


(71)Applicant 


INST OF PHYSICAL & CHEMICAL RES 




FYUUENSU:KK 


(22)Date of filing : 05.1 1 .2001 


(72)Inventor : 


YAMAGATA YUTAKA 




HIGUCHI TOSHIRO 






KIN SHUNKAN 






1NOUE KOZO 



(54) IMMOBILIZING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an immobilizing device 
by which solution of a substrate such as a biopolymer liable to 
cause denaturation or alteration is immobilized to form a thin 
film or a spot on a substrate without causing denaturation or 
alteration. 

SOLUTION: A solution containing a sample is vibrated by a 
vibrator to be atomized as minute particulate substance in the 
state in which activity of the substance is retained. The 
solution and/or the atomized particulate substance are charged 
with a wire on which a high voltage is applied, and the 
substance is dried while being suspended. The particle 
substance is deposited on a grounded substrate by electrosatic 
force, and the substance is immobilized with the activity 
retained in it. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The fixed equipment characterized by to have an electrification means electnty the vibrator 
atomized as minute particulate matter, holding the activity and functionality by giving vibration to the 
solution (or solvent) containing a sample, and said solution (or solvent) and/or the minute particulate matter 
with which the above was atomized, and the support means which supports the substrate on which the 
electrified aforementioned minute particulate matter is made to deposit according to electrostatic force. 
[Claim 2] The vibrator which gives vibration to the solution (or solvent) with which it is fixed equipment 
and said fixed equipment contains a sample, It is arranged on this vibrator, have an electrification means to 
electrify said solution (or solvent), and according to vibration of the solution (or solvent) by said vibrator, 
and the electrostatic force of the solution (or solvent) charged with said electrification means It is fixed 
equipment which constitutes so that it may be made to atomize as minute particulate matter charged with the 
activity and functionality held, and is characterized by what said locking device is equipped with the support 
means which supports the substrate on which the minute particulate matter which the above electrified 
further is made to deposit according to electrostatic force for. 

[Claim 3] Fixed equipment which the above is atomized and is characterized by having a collection means 
to collect minute electrified particulate matter according to electrostatic force, and to guide to said substrate 
in fixed equipment according to claim 1 or 2. 

[Claim 4] Fixed equipment characterized by having the means which carries out temperature control ot at 
least one of said vibrator, said substrate, or said solutions (or solvent) to any 1 term of claims 1-3 in the 
fixed equipment of a publication. 

[Claim 5] It is equipment characterized by what it has the equipment with which said electrification means 
emits a conductive wire, a conductive thin film, a conductive mesh, or the electrified ion at least in fixed 
equipment given in any 1 term of claims 1-4, and any one ** for. 

[Claim 6] Equipment characterized by having a solution supply means to supply said solution (or solvent) 
by the predetermined flow rate at said vibrator in fixed equipment given in any 1 term of claims 1-5. 
[Claim 7] Equipment characterized by what hydrophilization processing or hydrophobing processing is 
performed for to any 1 term of claims 1-6 in the fixed equipment of a publication to a part of front face [ at 
least ] which counters said substrate of said vibrator. ****** 
[Claim 8] It is equipment characterized by what said vibrator is thinly equipped [ a thing J with a 
means for said solution (or solvent) in the shape of film in fixed equipment given in any 1 term of claims 1- 
7. 

[Claim 9] Equipment characterized by what it is arranged between said vibrator and said substrates, and has 
for the particle-size control means which controls the particle size of the aforementioned particulate matter 
in fixed equipment given in any 1 term of claims 1-8. 

[Claim 10] It is equipment characterized by what it has for one or more convergence electrodes with which 
said collection means is arranged between said vibrator and said substrates in fixed equipment given in any 

1 term of claims 3-9. « i 

[Claim 1 1 ] It is equipment characterized by what it has for the mask which consists ot the insulator or 
dielectric with which said collection means is arranged between said vibrator and said substrates in fixed 
equipment given in any 1 term of claims 3-10. 

[Claim 12] It is equipment which is equipped with a desiccation means to make any 1 term ot claims 1-11 
dry said particulate matter in the fixed equipment of a publication, and is characterized by what said 
desiccation means includes a means to supply dry air at least, the means made reduced pressure or the 
means made into a vacuum, and the means of any one ** for. 
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rClaim 1 31 It is equipment characterized by what a part of front face [ at least ] where sai d substrate counters 
sSdTbratoVin fixed'equipment given in any 1 term of claims 1-12 consists of the conductive matter, and 

V&W£5*Z wE^'**** of the aforementioned conductive matter in fixed 
5SJ aborting to claim 13 is equipment characterized by what is consisted of the field of a desired 

[Qalm 15] It is equipment characterized by what said vibrator is intermittently driven for in fixed equipment 

tc^7^Jp^T^ln in any 1 term of claims 1-15 - setting - said vibrator - an ultrasonic 
vSrator e lecfrostetic^e vibrator, a piezoelectric transducer, a magnetostrictive vibrator, an electrostnctive 
£ or eSfromag^etism - nild vibrator and the equipment which comes out and .s charactenzed by 



rciaim l^Setting to fixed equipment according to claim 16, said piezoelectric transducer is a monolayer 
nTXezoeS device, a laminating mold piezoelectric device or a single crystal piezoelectric device, 
and eouioment that comes out and is characterized by a certain thing. 

rabhT sTsemns to fixed equipment according to claim 16 or 17, said piezoelectric transducer is 
SoZiceSS «U acoustic-waves mold vibrator, '^f^^^S^Um 
hnri™tal-tvne < slinoinit) vibrator, the direction oscillatory type vibrator of a path, the thickness direction 
STy w me diejength direction oscillatory type vibrator, and equipment that comes ou, 

^im"^^ 

with one or more blind-like electrodes for in fixed equipment according to claim 18. 
Sm 201 Suipment which supplies said solution (or solvent) to the location which is distant from said 
bUnWike eleS by the predetermined flow rate to said surface-acoustic-waves mold vibrator, and is 
!StwS hi a means to make this supplied solution (or solvent) pile up in a predetermined 
field for in fixed equipment according to claim 19. 

[Claim 21 ] It is equipment characterized by equipping said surface-acousUc-waves mold vibrator with one 
or more reflectors in fixed equipment given in any 1 term of claims 18-20. 

[Translation done.] 



htto://ww4.ipdl.nc^ 1/30/2006 



JP,2003-136005,A [DETAILED DbSUKinnJiNj 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precise! 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Fkldof the Invention] This invention relates to fixed equipment and its approach. 
[Description of the Prior Art] In recent years, many thin films to 

Lid a biosensor, which made a biopolymer, performance polymers, eta ^"^^SSif 
fev sedtd prS usXresenL with them, it is not necessarily suitable for fixing conventonal 

organic macromolecule, etc., with activity held, and forming a thin film 

roOMl Electrostatic-coating equipment is the approach of carrying out the spray of the liquid with 
a mtiHwTdo* ^noTfit membrane formation of a slight quantity of a functional polymer, or a 

to fix X TatTwhich is easy to receive such denaturation, with activity held, and to form a th n film 
mOW SpoSS and coating equipment are equipment which applies a liquid on a substrate by the metal 
HflK^h can hold'a liquid in the clearance with a minute gap like the = needle pomt ofa 
cmp ur uic w equipment is also difficult for thin tilm tormation 

SiX^ *e dry^time, is easy «o spoil activity for a tag time 



foOOSl The tok iet method is the approach of forming a thin film hy injecting from a nozzle by making into a 
^e r^on as Ac above, i.e., the drying time, had held activity for a long Umc for ,h,s reason, and formtng 



SX^^XSt^ to fix whenever 

method as it is greatly more than with about lOOOmicroS, and to form a spot and the film. Moreover, 

. . • , u • -k. 1/30/2006 
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^f!lZfm«ifS form the thin film, there was a problem that the act™* 
using these vibrator as fixed equipment of the matter. 

rP?o°b 7 L(s) to be Solved by the Invention] In order to deposit and fix Copolymers (protein . or a 



dissolved in the solvent. 



on whTch the elecSfied aforementioned minute particulate matter is made to deposit according to 
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electrostatic force further for. Or if it puts in another way, the fixed equipment by this invention will arrange 
Said electrification means on said vibrator, will contact said solution and said electrification means on said 
vibrator, and will be characterized by what said electrification means and said vibrator are operated for to 
coinddence. Having considered as "the solution (or solvent)" here not only in "the solution namely water) 
which dissolved the sample It is the meaning which makes the case where a sample ,s dissolved in solvents 
(for example, an organic solvent or inorganic solvents, such as ethanol etc.) include and what it 
presupposed furmer "A sample is included" is the meaning which makes a thing which made not only that in 
which the sample was dissolved completely but water, and a solvent distribute a sample include According 
to this configuration, a thin film, a spot, etc. which were fixed on the substrate can be formed, without 
making it denaturalize or deteriorate, with the activity of a sample held. For example i can be used I as 
membfane formation equipment and a microarray (DNA chip) production machine Although the solution 
with high electrical conductivity was not able to be used (when a buffer solution with high electrical 
conductivity is included etc.), since it atomizes to coincidence by a mechanical vibration and mechanical 
eSSion in this equipment by the especially conventional BSD method, a solution with high elecmcal 
conductivity can be used. That is, since it can be used with this equipment even if it does not remove the 
buffer solution which holds protein in the stable condition when it fixes protein etc., it ur not - necessary to 
carry out the working hours of thin film formation for a short time, and there is a merit that the thin film 
containing a sample tith activity high further more is producible. Moreover, although it was not able to be 
used by the ESD method if a sample was not dissolved completely, where what a sample does not dissolve 
is distributed with this equipment, it can also be used (since the hole at the tip of ^Uary mbe is got 
blocked with a sample), and practicality is high. Compared with the conventional ESD method etc., this 
configuration atomizes a solution at a high speed very much, and, as a result, can produce a chip > 
again at high speed. For example, although the processing speed at the time of processing the BS A solution 
of 5micro g/mu 1 by the conventional ESD method was lmicrol./second, it can process the same solution at 
the high speed of lOmicrol./second with the fixed equipment using the vibrator whose atomization area by 
this invention is 5x5mm. Furthermore, although the number of capillaries must be made to increase, and 
cost becomes high or there were problems, like it takes the time and effort on maintenance (for example, 
washing cannot carry out a capillary tube easily) by the ESD method in order to make processing speed 
increase With the fixed equipment by this invention, since processing speed and atomization effectiveness 
can be made to increase if size of vibrator is only enlarged, there is a remarkable advantage that cost is 
cheap and tends to carry out maintenance. The description of such this equipment is based on the 
effectiveness hung down even if the two atomization technique of vibration and electrification multiplies 
mutually, and has a big advantage to the conventional technique (please refer to drawing 22 -25). Although 
mentioned later for details, many wave fronts are generated on a solution front face, and from there, a 
solution is formed as a minute particle of vibration, and flies by it. If electrification is also added to 
coincidence at this time, this minute particle generation will be further promoted by the repulsive force by 
static electricity, and will progress promptly according to it. Moreover, the formed minute particle does not 
adhere mutually according to this static electricity repulsive force, and the minute particle is micnfied from 
the still smaller cluster in it. For such a reason, the synergistic effect of vibration and electrification will 
become very big compared with the time of applying vibration and an electrical potential difference 

rOM l?The fixed equipment by this invention is equipped also with a collection means for the above to be 
atomized, and to collect minute electrified particulate matter according to electrostatic force and to guide to 
said substrate. Since according to this configuration the atomized particulate matter is collected efficiently 
and it can guide to a substrate, the effectiveness of immobilization improves 

r00121 Th? fixed equipment by this invention is characterized by having said vibrator, said substrate, or the 
means that carries out temperature control of at least one of said solutions. Or it is characterized by 
preparing the chamber (case) surrounding the whole fixed equipment as a modification of this, and having 
me means which carries out temperature control of the ambient atmosphere and component (said vibrator 
said substrate, and said solution) of this interior. According to this configuration, since temperature, such as 
a solution (or solvent), atomized particulate matter, or a deposited sample (for example, thin film) is 
controllable, a sample for which the activity depends on temperature can also be fixed, holding activity to 

100 iflThe fixed equipment by this invention is characterized by what said electrification means is equipped 
with a conductive wire, a conductive thin film, a conductive mesh or the equipment that emits the electrified 
ion, and any one ** for at least. According to this configuration, it was atomized, or to a solution or the 
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r * th\no 1 with a ****** means for said solution (or solvent) in the snape 01 l unn j mm. i « 

effec o atomization of the one where the thickness of the solution on vibrator is thinner are good. 

room Moreover, the fixed equipment by this invention is arranged between said vibrate* r and said 

luui i\ lviurcuvoi, u * if v w w it has for the particle-size control means which controls the particle 

wimmmsm 

SSS ££££ rSLv&AMb from it or later, but collector efficiency wall 

So/als rXnem. Since the particulate matter by which me electric *«jg£_^__^__ 
^nded conductive matter can draw near according to these configurations, a thin film etc. can be totmed 
SSS^lSSZ me charge of the charged-partkle-like matter deposited with a ground can be 

, . , . •• 1/30/2006 
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missed. Moreover, if formation, i.e., the conductive matter, is exposed for the front face of the conductive 
matter by desired patterns (for example, punctate etc.) on a substrate front face, particulate matter can be 
deposited only on the exposed part concerned, and it will become possible to fix also from a small amount 
of sample solution. Moreover, since the formed spot has dissociated, the reaction reagent according to 
individual is dropped according to an individual, and there is a merit of coincidence, being able to inspect 
quickly about the functionality of the sample to various reaction reagents, respectively. 
[0022] Moreover, the fixed equipment by this invention is characterized by what said vibrator drives 
intermittently with a predetermined period. According to this configuration, the temperature rise of vibrator 
can be prevented. Therefore, since it is not necessary to make the sample solution weak to a temperature 
change into an elevated temperature, a thin film with more high activity etc. is producible. 
[0023] moreover, the fixed equipment by this invention -- said vibrator -- an ultrasonic vibrator, electrostatic 
type vibrator, a piezoelectric transducer, a magnetostrictive vibrator, an electrostrictive vibrator, or 
electromagnetism ~ it comes out and is characterized by mold vibrator and the thing which it is. 
[0024] moreover, it comes out and, as for the fixed equipment by this invention, said piezoelectric 
transducer is characterized by the monolayer mold piezoelectric device, the laminating mold piezoelectric 
device or the single crystal piezoelectric device, and the thing that it is. 

[0025] moreover, it comes out and, as for the fixed equipment by this invention, said piezoelectric 
transducer is characterized by resonance mold vibrator, surface-acoustic-waves mold vibrator, longitudinal- 
oscillation mold vibrator, horizontal-type (slipping) vibrator, the direction oscillatory type vibrator of a path, 
the thickness direction oscillatory type vibrator or the die-length direction oscillatory type vibrator, and the 
thing that it is. 

[0026] Moreover, the fixed equipment by this invention is characterized by what said surface-acoustic- 
waves mold vibrator is equipped with one or more blind-like electrodes (IDT) for. By preparing two or more 
IDT(s), the vibrational state of vibrator can be controlled more finely, the more detailed atomization 
condition as a result is formed, and atomization effectiveness improves. 

[0027] Moreover, the fixed equipment by this invention is characterized by what said surface-acoustic- 
waves mold vibrator is equipped with a blind-like electrode, and it has a means to supply said solution to the 
location which is a predetermined flow rate and is distant from said blind-like electrode (IDT) to said 
surface-acoustic-waves mold vibrator, and to make this supplied solution pile up in a predetermined field 
for. a short circuit of the blind-like electrode of surface-acoustic-waves mold vibrator of each electrode 
which constitutes a blind produces an elastic wave - it cannot make - a sake - each electrode - a 
predetermined pitch - it is necessary to isolate . Therefore, the need of preventing a solution with high 
electrical conductivity contacting and connecting with an electrode too hastily is **. Then, the short circuit 
of an electrode can be prevented now by supplying a solution to the part distant from the electrode enough 
like [ this configuration ]. Moreover, in order to make a solution pile up, the mesh as for example, a particle- 
size control means, the wire as an electrification means, etc. are contacted on vibrator, and are arranged, or it 
approaches on vibrator and arranges. Thus, if constituted, it is suitable to prevent for a solution to flow from 
vibrator, and to fall or to flow backwards to the direction of an electrode. Furthermore, since atomization 
mainly occurs in this field in which it was made to pile up, it is suitable to arrange the mesh as a particle- 
size control means etc. on this field in which it was made to pile up. 

[0028] Moreover, the fixed equipment by this invention is characterized by equipping said surface-acoustic- 
waves mold vibrator with one or more reflectors. According to this configuration, surface acoustic waves 
can be used effectively, a more detailed atomization condition is formed, and atomization effectiveness 
improves. 

[0029] , . , 

[The mode of implementation of invention] Hereafter, the embodiment of this invention is explained to a 
detail based on an attached drawing. This invention consists of the chip formation sections vapor-deposited 
as a chip configuration of various patterns with the charge live part for being charged with static electricity, 
a mask, etc. in the atomizer head which gives vibrational energy to a solution and is atomized as detailed 
particulate matter (or liquefied particle) by the precision control solution feed zone and piezoelectric 
transducer which supply a biopolymer solution and an organic polymer solution, or polymer solutions, such 
as protein, etc., a surface acoustic element, etc., and a solution and the particulate matter currently atomized. 

[0030] Drawing 1 is the conceptual diagram showing an example of the fundamental configuration of the 
fixed equipment by this invention, drawing ~ setting - 10 ~ an atomizer and 20 - a high- voltage power 
source and 30 - for a mask and 60, as for a chamber and 80, a sample electrode holder and 70 are [ a 
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collimator electrode and 40 / fluororesin shielding and 50 / a precision control solution feed zone and 90 ] 
RF generators. As shown in drawing, an atomizer 10 consists of vibrator (namely, substrate) which mainly 
has a flat front face. On the front face of the substrate of this atomizer 10, a protein solution is supplied from 
the precision control solution feed zone 80. A charge is charged namely, charged with the predetermined 
electrical potential difference by which this solution was supplied from the high-voltage power source 20 on 
the substrate. Or electrification can also be performed to particulate matter after being atomized. Moreover, 
a predetermined RF signal is supplied to the substrate of an atomizer 10 from RF generator 90, and vibrator 
makes it generate a mechanical vibration with this signal. By generated vibration, a solution is atomized, 
serves as detailed electrified particulate matter (namely, charged corpuscle), and jumps out into a chamber 
70 

r003 1 1 It guides and converges this particulate matter with the collimator electrode 30, the fluororesin 
shielding 40, and a mask 50, and it deposits on the sample electrode holder 60 (or adhesion), and fixes, and a 
chip is formed. In order to dry the atomized particulate matter, it is necessary to make the inside ot a 
chamber 70 into low humidity or dryness. In this embodiment, although the desiccating agent has been 
arranged in a chamber 70 as a desiccation means, the activity of a deposit can be raised by making it low 
humidity and dryness by various approaches, such as using the circulation system and reduced pressure (or 
vacuum) equipment which pour in and discharge dry air, and drying the particulate matter atomized more 

mn ^Drawing 2 is the decomposition perspective view showing the components which constitute the fixed 
equipment by this invention in a detail. That is, it is the three-dimension assembly drawing of die 
components from atomization to formation of a chip which constitute the fixed equipment by this invention, 
and the two-dimensional conceptual diagram of drawing 1 shows clearly the part which is not clear by the 
perspective view, i.e., three-dimension assembly drawing. The thing of various classes can be used as an 
atomizer 10 in drawing 1 . Although drawing 11 shows the example of an atomizer to a detail from drawing 
3 with the decomposition perspective view of drawing 2 , the atomizer of drawing 6 is used as one 
example. As shown in drawing, the atomizer 10 consists of electrodes of the monolithic structure 12 
(integral-construction object which combined a mesh and a spacer) which has a mesh with two or more 
holes arranged at intervals of [ fixed ] the piezo substrate 1 1 (piezoelectric transducer), a push plate 1 3, and 
the radial fin type called IDT14 (blind-like electrode: Inter Digital Transducer). If a predetermined RF signal 
is supplied to IDT14 from an RF generator, this electrical signal will be changed into an elastic wave, and 
surface acoustic waves will spread the piezo substrate 1 1 top. The protein solution supplied on this substrate 
1 1 enters the clearance between a mesh 12 and the piezo substrate 1 1 by the SAW stream of the surface 
acoustic wave by IDT14 and the piezo substrate 1 1, it will be in the condition that a solution maintains fixed 
thickness, and atomization will become easy. Detailed-izing and equalization of improvement in the 
condition of atomization, i.e., the particle size of particulate matter, can be attained by carrying out 
hydrophilic processing (or lipophilic and non-dense water treatment), and raising the wettability to a 
solution according to the property of the solution which uses the piezo substrate 11, IDT14, or the front tace 
of a mesh 1 2. Or the film of a hydrophilic property (hydrophobicity) etc. may be stuck. 
r00331 Kurosawa According to a fruit, a paper besides Toshiro Higuchi, and the surface-acoustic-waves 
sprayer (Surface Acoustic Wave Atomizer (Sensors and Actuators A 50 (1995) 69-74)), by 1mm or more, 
although the thickness of the solution on a substrate has reported that it is impossible to atomize a solution, 
it can atomize at least 1mm or more according to conditions. The particle size of the atomized particulate 
matter may be determined by the size of the hole of a mesh although it is mainly dependent on the condition 
of vibration Although the mesh of a hole with a diameter of 10 micrometers was used m the experiment, 
according to a demand, various deformation is possible and it can control to a desired particle size by 
adjusting the size of the hole which is a mesh. . 
r0034] The high-voltage power source 20 of drawing2 is electrically connected with the mesh ot a 
conductor, or a spacer, and bears the role which charges a charge at a solution and/or the atomized 
particulate matter. Although the power source of direct-current 5000V was used in the experiment, it is 
possible to use the electrical potential difference of the large range in fact. However, as for an electrical 
potential difference, it is desirable to optimize, since the collector efficiency, membraneous quality, and the 
activity of the formed protein chip are affected. 

[00351 As shown in drawing 2 , although a collimator electrode can prepare one or more, it provides rive 
collimator electrodes (31, 31, 33, 34, 35) by this example. It is desirable to optimize, since the collector 
efficiency membraneous quality, and the activity of the formed protein chip are affected with the form, the 
number, and mutual spacing of a collimator electrode. In this case, it is suitable to make the bore ot a 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 /30/2006 



JP,2003-136005,A [DETAILED DfcbUKiruuiN] 



collimator electrode small with steps as are shown in drawing and the installation of a collimator electtode 
a sample electrode holder so that particulate matter may converge towards a sampl .electrode 
holder When it is this embodiment, in the bore of the collimator electrode 31, 75mm and an elecbodc 33 
attain 70mm, and, as for 80mm and an electrode 32, the electrode 34 is attaining optimization «6Smm- 
Mo eovH is su table also for the electrical potential difference supplied to each collimator decode to set 
™ so ma i may become small with steps as the location in which a collimator electrode ■ is ^d 
»Lroarh e<5 the samnle electrode holder 60 (substrate for sample deposition), for example, this operative 

20 is direct-current 5000V when like, it is shown in drawing - 
T Scuit - on the way --it being alike and preparing suitable resistance - ^electrode 31 -4000 - V 
and an electrode 32 set up 3000V and an electrode 33 so that 2000V and an electrode 34 may be set to 
1000V and an electrode 35 may be set to 500V, and they are attaining optimization. 
0036] fluororesin shielding 40 of drawing2 has the role which functions also as a mask, [nd raises 
coUec or efficiency. If the particulate matter (electric charge protein) charged namely, ch ^ ft d ^f r ^ it 
^ fluororesin shielding 40 and the electric charge layer of a certain amount of thickness is formed ^from it 
^iS^S^JL protein will not adhere to the fluororesin shielding 40, but i t^™^ 
direction of a mask 50 by electrostatic repulsion between an electric charge layer and electric charge protein, 

mo^fsmce 1 [ w^Tmi^tX^f the deposited electric charge protein ] it sake namely, ground^ it 
ffi^ tSSTfioe of the sample electrode holder 60 of draw^gl to give electrical «»£*vg. 
For exlple, it is suitable for the sample electrode holder 60 to use ITO g ass, the aluminum jcovenng PET, 
sta nless steel, a single crystal metal, etc. When using the protein chip itself as a simple ^stance 
independent.;, it caS be suitable for the front face of the sample electrode holder 60 to apply PVP, EDTA, 
etc and the chiD which this deposited can be exfoliated easily. 

m0381 DrSS A, and 3B and 3C are the top views of the surface acoustic element used as an example of 
EnSS^f Atomizer of this invention. The surface acoustic element 118 by which the surface 
a^oSleSnt U7 to which drawmgj A was equipped with IDT1 14 on the SAW substrate , 1 1 and its 
S e 1 front face, and drawing 3 B also formed the reflector 1 1 5 in one side further, and drawing 3 C 
now Te urface acous tic elen^enTm which also formed the reflector 11 5 of a pair in both sides further, 
reSveW As a piezoelectric material of a surface acoustic element, the 128-degree rotation Y cut X 
propagation L*Tb03 is used. On the front face of the component by which mirror plane _fimshmg was 
carried out line breadth [ of 100 micrometers ] and pitch 400micrometer and 20 pairs of IDT(s)l 14 are 
foTed A Ithough the Rayleigh wave propagation rates on LiNb03 are 3960 m/s and wavelength u > decided 
by the pitch of an electrode, since a pitch is 400 micrometers resonance frequency is 9 It is set _to 6MHz At 
mis example drive frequency is 9. 6MHz, the burst period of 1Hz, and a duty ratio -- although it is 1 A it 
can S ^also conditions other than this, by the burst drive of a piezoelectric device, it prevents that the 
temperamre on the front face of a piezoelectric device rises, and can prevent that the activity of the protein 
TZ ^sSoTin^conSt with a component is spoiled - in other words, a protein chip with high activity can 
be produced now. As shown in drawing A and 3B, by forming a reflector 1 1 5 (one side or bo h sides), the 
SAW stream which spreads a substrate top can reflect and return, can supply a SAW stream to the 
atomiz^oTaTea 1 16 efficiently, and can raise the effectiveness of atomization. Or several slots (not shown) 
Spr^o! a solution canbe brought together in the slot using capillarity, and the atomization area 116 

Z£?£^st?X^ * - stwing the configuration of the atomizer by this invention which 
D SSSL an ele'ctrification means (or element which constitutes .some 

vibrator^ As shown in drawing, an atomizer 210 consists of a SAW substrate 211, IDT214 prepared on tne 
S™? ZL of Srbsttate 21 1 and a wire 217. Since a solution mainly atomizes and jumps out of the part 
^^^SSS^f^co of this substrate 211, suppose that this part is called the atomization 
a?ea^216 ThTwire 217 which contacted this atomization area 216 or was connected to the high-voltage 
power sou^ >mwl ine* the is formed. As for a wire 217, it is desirable to establish few at least gaps 
in me IZ ^ flee of Substrate 21 1 between a wire 217 and a substrate 211, without making , it contact. It is 
because it will become the cause which vibration of a substrate 2 1 1 decreases if it is made to contact. By 
S a p SeSte^uned electrical potential difference to a wire 217, a charge is charged by a protein 

atomized minute particulate matter in the atomization area 216, and the charged-particle- 
Se^S^^d. Or it is atomized as minute particulate matter charged by giving vibration and 

f^^^A^rs^c view of the atomizer by this invention equipped with the mesh as the 
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wire and particle-size control means as an electrification means (or element which constitutes some 
atomization electrification vibrator), and drawing 5 B is the decomposition perspective view of the 
component of the atomizer. As shown in drawing, an atomizer 310 consists of the piezo SAW substrate 3 11 
IDT314 prepared on the front face of this substrate 311, a 317 mesh wire 318, and a spacer 319. A mesh 318 
is formed between the atomization area 316 of a substrate 31 1, and a wire 317 as a particle-size control 
means The particle size of the particulate matter atomized is uniformly maintainable with this. The particle 
size of the particulate matter atomized is determined in the size of the hole of a mesh 318. particle-size 
****** for which it asks although the mesh of a hole with a diameter of 10 micrometers was used m the 
experiment -- various deformation is possible. A spacer 319 (aluminum foil was used m this example) is 
formed between the atomization area 3 1 6 on a substrate 3 1 1 , and a mesh 3 1 8. The gap of a mesh 3 1 8 and a 
substrate 3 1 1 is uniformly maintainable with this. 

C00411 Drawing 6 is the perspective view of the atomizer by this invention which prepared the monolithic 
structure which made a mesh and a spacer unify. As shown in drawing, an atomizer 410 consists of the 
monolithic structures 420 which achieve the duty of the piezo SAW substrate 41 1IDT41 4 prepared on the 
front face of this substrate 41 1 , the mesh prepared on the atomization area 416 of the front face of this 
substrate 41 1 and a spacer. RF generator 490 is connected to IDT414, and a predetermined RF signal is 
supplied to it for a drive. The monolithic structures 420 are the components which made a spacer and a mesh 
unify, and after manufacturing with exposure and the plating technique of SU-8, they overly adjust surface 
granularity and the thickness of a gap by detailed machining. In the case of this example the monolithic 
structure 420 consists of a conductor and is connected to the high-voltage power source (not shown). That 
is the monolithic structure 420 functions as an electrification means, and when a solution or the atomized 
particulate matter contacts this structure, or when passing the mesh of this structure, it is charged Theretore, 
a wire which was mentioned above becomes unnecessary. Furthermore, a push plate 422 is formed on the 

monolithic structure 420. ... . „ 0 „ 0 - Q . 

T00421 Drawing 7 is the perspective view of the atomizer by this invention which used the two-dimensional 
surface acoustic element. As shown in drawing, four IDT(s) 541, 542, 543, and 544 are formed on a 
substrate 51 1 so that the atomization area 516 located at the core of the front face of the SAW substrate 511 
may be surrounded to an atomizer 510 (surface acoustic element). It is so possible that the thickness ot a 
solution is thin in the atomizer using surface acoustic waves with small power therefore in die case of this 
example, SAW spread along with the X-axis which connects IDT of this pair by IDT 541 and 543 of Ae pair 
which counters generates - having - this SAW - mainly - a solution - ****** -- it functions like. Thus, 
by making it constitute, thickness of a solution can be made thin, the effectiveness ofatomization can be 
raised or particle size of the particulate matter atomized can be made detailed now. SAW which spreads the 
X-axis which connects IDT 541 and 542 of the pair which the remainder counters is mainly used tor 
atomization. Although a RF signal is supplied according to an individual at these IDT(s), according to the 
purpose, it can be set as a desired frequency and a desired electrical potential difference according to an 
individual The metal vacuum evaporationo film 521 is formed on the atomization area 516 this film 521 is 
connected with the high- voltage power source 520, a predetermined electrical potential difference is 
impressed, and a solution (or particulate matter with which it was atomized near the metal vacuum 

evaporationo film) is charged. .... u 

r00431 Drawing 8 is the perspective view of the modification of the atomizer by this invention shown in 
drawing 7 Four IDT(s) 641 , 642, 643, and 644 are formed on a component 61 1 so that the atomization area 
616 located at the core of the front face of the SAW substrate 61 1 may be surrounded to an atomizer 610 
like drawing 7 . Furthermore, a slider 650 is formed and a SAW linear motor is made to form on the 
atomization area 61 6. A SAW linear motor makes SAW spread along with the X-axis by supplying a RF 
signal to IDT641 (or IDT643) generate, and a slider 650 moves on the X-axis according to the frictional 
force of this SAW and slider 650. Supply of a signal is suspended, and if a signal is supplied to another 
IDT643 (or IDT641) and the sense of SAW is changed, a slider 650 will move to an opposite direction. By 
this both-way actuation, a solution can be lengthened, and thickness of a solution can be made thin, the 
effectiveness of atomization can be raised, or particle size of the particulate matter atomized can be made 
detailed now. Under the present circumstances, in order to acquire sufficient frictional force, it is desirable 
to give the suitable precompression to the direction of a substrate to a slider 650. 

r00441 Drawing 9 is the decomposition perspective view of the atomizer by this invention which used the 
piezoelectric device of a longitudinal-oscillation mold. As shown in drawing, an atomizer 710 consists of 
me monolithic structure 720 which achieves the duty of the piezo piezo-electricity substrate 71 1 the p ate 
712 prepared on the front face of this substrate 71 1, the mesh prepared on the front face of this plate 712, 
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and a spacer, and a push plate 722. If a power source 791 is connected to the piezo piezo-electricity 
substrate 71 1 and a predetermined electrical signal is supplied, a mechanical vibration, i.e., vertical motion, 
will arise. The produced vertical motion has structure out of which the particulate matter atomized from a 
mesh comes by transmitting to the solution on a plate 712 through a plate 712. 

[0045] Drawing 10 is the decomposition perspective view of the atomizer by this invention which prepared 
the Peltier device. As shown in drawing, a heat sink 426 is formed under Peltier device 425 and this Peltier 
device 425 in the bottom of the SAW substrate 41 1 of the atomizer 410 shown in drawing 6 B. For example, 
although it is necessary to control temperature since it depends for the activity on temperature when protein 
is included in a solution, the temperature of the solution on a substrate can be adjusted by equipping a 
substrate 41 1 with Peltier device 425. Moreover, cooling effectiveness can be raised by emitting heat with a 
heat sink 426. In addition, all the atomizers mentioned above can be equipped with this Peltier device 425, 
and since both cooling and heating can do Peltier device 425, the exact temperature control of it becomes 

[OQ46] Drawing 1 1 is the perspective view of the atomizer by this invention which prepared the reflector. As 
shown in drawing, a reflector 415 is formed on the front face of the SAW substrate 41 1 of the atomizer 410 
shown in drawing 6 B. Thus, if it equips with a reflector 415, surface acoustic waves can be efficiently told 
to the reflective area 416, therefore vibration can be made more powerful. Therefore, finally, it can atomize 
by the low battery more, and the effectiveness of atomization of a solution can be improved. In addition, this 
reflector is usable to the atomizer using all the surface acoustic elements mentioned above. 
[0047] Drawing 12 is the sectional view of an example of the atomizer by this invention. As shown in 
drawing, an atomizer 810 consists of containers 822 which unified the tube and the mesh which was 
prepared on the SAW substrate 811, IDT814 prepared on the front face of this substrate 81 1, and the front 
face of this substrate 81 1. The solution containing a predetermined sample is supplied to the clearance 
between a substrate 81 1 and a container 822 through a tube from the pump (not shown) as a solution supply 
means The solution on a substrate 81 1 is carried by the SAW stream spread from the right to the left on a 
substrate front face in the atomization area 816 in the direction of the right. And the particulate matter which 
the carried solution was atomized in the atomization area 816 (namely, just under a mesh), and passed a 
mesh and was atomized by the upper part jumps out. In a mesh, the high-voltage power source 820 is 
connected, and a solution or the atomized particulate matter is charged, when passing a mesh. According to 
this configuration, a solution is controllable by the pump to a desired flow rate. Moreover, a solution is 
controllable also by the strength (namely, control of driver voltage) of a SAW stream to a desired flow rate. 
[0048] Drawing 13 is the sectional view of the modification of the atomizer by this invention. As shown in 
drawing, an atomizer 910 consists of a SAW substrate 911, IDT914 prepared on the front face of this 
substrate 91 1, and a container 924 which unified the mesh prepared on the front face of this substrate 91 1. A 
solution is supplied to a container 924 at a suitable rate using an automatic sampler 926. thus, various 
solutions can be made to atomize automatically by the predetermined flow rate or one solution -- with a 
sequential change by using an automatic sampler 926 now Also in this example, the high-voltage power 
source 920 is connected to a mesh, and it is charged when a solution or the atomized particulate matter 
passes a mesh. . 

[0049] Drawing 14 is an example of the atomizer without a mesh by this invention. As shown in drawing, an 
atomizer 1010 consists of a SAW substrate 101 1, IDT1014 prepared on the front face of this substrate 1011, 
and a container 1025 prepared on the front face of this substrate 101 1 . As shown in drawing, a solution is 
supplied to a container 1025 from an automatic sampler 1026. Furthermore, a predetermined electrical 
potential difference is impressed to a solution through lead wire from the high-voltage power source 1020, 
and a solution is charged. In the case of this example, since the gap of a container 1025 and the SAW 
substrate 101 1 is sufficiently small, a solution can be atomized by vibration by SAW propagation in the 
atomization area 1016 and its near. 

[0050] Drawing 15 is the decomposition perspective view showing an example of the support gestalt ot a 
SAW substrate and a mesh. As shown in drawing, the atomizer 410 shown by drawing 6 A is set on a base 
plate 428. By fixing the push plate 422 in the top section of an atomizer 410 to a base plate 428 with a screw 
427, an atomizer 410 is fixed on a base plate 428. In this case, since energy will be absorbed if adhesives are 
used for the front face of a SAW substrate, it is not suitable. Therefore, it is suitable to use the approach of 
carrying out support immobilization mechanically like this example. Various approaches besides this 
example are possible. 

[0051] Drawing 16 is the block diagram showing an example of the RF generator (RF power source) used 
with the solid state equipment by this invention. As shown in drawing, RF generator 90 consists of the 
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oscillator 1091 for the Maine frequencies, the oscillator 1092 for an intermittent drive, AND circuit 1093, 
pre amplifier 1094, a main amplifier 1095, and an impedance-matching circuit 1096. It is AND circuit 1093, 
and the signal from the oscillator 1091 for the Maine frequencies and the signal from the oscillator 1092 tor 
an intermittent drive of a predetermined Duty ratio are carried out, and an atomizer 10 is supplied via pre 
amplifier 1094, a main amplifier 1095, and the impedance-matching circuit 1096. With the supplied RF 
signal, the SAW substrate of an atomizer 10 drives and vibration occurs. 

[0052] Drawing 17 is a wave-like example of the burst driver voltage supplied to the trembler by this 
invention. As shown in drawing, the oscillator 1092 for an intermittent drive generates the burst driver 
voltage signal of a desired Duty ratio. Like this example, it is suitable for a Duty ratio to set up to about 5 - 
10% Thus if the intermittent drive of the SAW substrate is carried out, a suitable vibration can be 
generated suppressing the temperature rise of a SAW substrate, and a solution can be made to atomize. 
[0053] Drawing 18 is the scanning electron microscope (SEM) photograph of the mesh used with the fixed 
equipment by this invention. Manufacturing a mesh by micro-machining, the bore of the hole is 10 
micrometers. This mesh functions as a particle-size control means. In this example, although a 10- 
micrometer mesh was used, various mesh can be used according to a desired particle size. 
[0054] Drawing 19 is the scanning electron microscope photograph of the micro structure of the protein 
(BSA) chip produced with the fixed equipment by this invention. Drawing 19 A is the electron microscope 
photograph of a low scale factor, and drawing 19 B is the electron microscope photograph of a high scale 
factor. Although particle size is 0.2 to 1 micrometer as shown in drawing, the chip which consists of the 
particle of a desired particle size is producible by changing the condition (namely, driver voltage) of 
vibration of an atomizer. 

[0055] Drawing 20 is a certification photograph in which the activity of the chip produced with the tixed 
equipment by this invention is shown. Drawing 20 A is the photograph taken with lighting ordinary for 
reference, and drawing 2020 B is the photograph taken as erased lighting and the luminescence situation 
understood. The chip which atomized 40micro (0 25microg/mul) of luciferase solutions 1, and was fixed 
with the fixed equipment by this invention was produced, the chip was melted with the reaction solution 
(luciferin solution), and the luminescence condition was observed. As shown in drawing, the tube into which 
the solution which melted the chip produced with the fixed equipment by this invention was put is reflected 
in the part at the upper left of drawing. Although other two tubes are the things for a comparison, an upper 
right part is the tube into which only the reaction solution (luciferin solution) was put. A lower part is the 
tube into which what passed for 1 hour was put, after melting the solution which melted the chip produced 
with the fixed equipment by this invention with a reaction solution (luciferin solution). As shown in drawing 
20 B by the tube of an upper left part, luciferase (photogenic ferment) reacted with luciferin (luminescence 
substrate), and the bioluminescence produced as a result was observed. That is, the process by this invention 
shows that the functional activity of luciferase is maintainable. Moreover, it was observed that the tube of 
the upper right for reference is not emitting light at all. In addition, although the solution of a lower tube was 
a thing after 1 -hour progress of the solution put into the tube of the upper left section, the weak 
bioluminescence was observed also in this condition. Therefore, the process by this invention shows that the 
functional activity of luciferase is maintained by "altitude." In addition, the luciferase used by tins example 
has very low constancy, and when a buffer is removed, it is matter which loses living thing-activity 
immediately, and it cannot produce a chip by the conventional ESD method. Thus, even if it is the matter 
with such low stability, since it can atomize and fix under buffer existence, the effectiveness is large 
according to the fixed equipment by this invention. 

[0056] Drawing 21 is a photograph in which the activity of anti-mouse IgG of the chip produced with the 
fixed equipment by this invention is shown. That is, after atomizing and constructing a bridge for Anti- 
mouse IgG, fixing and forming a chip, it is the photograph which was made to react and measured whenever 
[ fluorescence ]. As shown in drawing, on the whole, luminescence by fluorescence (part which looks white 
with a photograph) can be grasped on a chip. Thus, the fixed equipment by this invention is used and the 
chip holding the activity of Anti-mouse IgG can be formed. 

[0057] The atomization phenomenon by vibration and electric-field impression which are used with the 
fixed equipment by this invention here is explained to a detail. First, only "vibration" explains the 
atomization phenomenon by the start as a conventional technique. Drawing 22 A and 22B are the mimetic 
diagrams seen from the cross section explaining the atomization phenomenon only by vibration. Although 
drawing 22 A is a mimetic diagram at the time of exciting a weak vibration, as shown in drawing, if it is in 
the condition that the liquid exists on the substrates 1200, such as a piezoelectric transducer, and a weak 
vibration is excited to a substrate 1200, vibration will be transmitted to a liquid and a small wave will occur 
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on the surface of a liquid. However, when vibration is not sufficiently strong, it is that the front face of a 
liquid is only small choppy, and atomization does not take place. However, although drawing 22 B is a 
mimetic diagram at the time of exciting a strong vibration, if a sufficiently strong vibration is given as 
shown in drawing, a very big wave will occur on the surface of a liquid. If the motion velocity near the front 
face of the liquid at this time is large enough, swing OFF will jump out of the restraint according to surface 
tension in some liquids in the air as a drop. In addition, although vibration is displayed like surface acoustic 
waves (SAW) all over drawing, it is thought that the same interpretation is realized also in the oscillation 
mode which is [ transverse oscillation / a progressive wave a bending wave, longitudinal oscillation, ] 

W5S] Next, the atomization phenomenon (electrospray) which depends only "electric field" is explained. 
Drawing 23 A and 23B are the mimetic diagrams seen from the cross section explaining the atomization 
phenomenon only by electric-field impression. Although drawing 23 A is a mimetic diagram at the time ot 
impressing weak electric field in the condition that the liquid exists on a substrate 1300, and the front face ot 
a liquid is charged in this case, since it is not completely isotropic, the location which a charge concentrates 
locally generates the front face of a liquid. Thus, the reinforcement of electric field comes out enough, and a 
liquid is not atomized when there is nothing (namely, weak electric field). On the other hand, if electric field 
strong enough are given as shown in drawing although drawing 23 B is a mimetic diagram at the time ot 
impressing strong electric field in the condition that the liquid exists on a substrate 1 300, the charge 
concentrated locally will become still stronger and a drop will jump out from constraint of surface tension ot 
swing OFF in the direction of electric field to the air as a drop according to the electrostatic force which a 
charge receives from electric field. However, the amounts of atomization in this case are very few and it is 
difficult to fix using this atomization particle. In addition, in order to electrify a liquid, this is not illustrated 
although the measure of using a conductive ingredient for a substrate, inserting an electrode into a liquid, the 
electrode for generating electric field, etc. are the objects for * * above the drawing. 
r0059] The atomization phenomenon by the compound effectiveness of "electric-field impression and 
"vibration" is explained to the last. Drawing 24 is the mimetic diagram seen from the cross section 
explaining the atomization phenomenon by the compound effectiveness of electric-field impression and 
vibration. Adding vibration to a substrate 1400, as shown in drawing, if electric field are impressed the 
phenomenon which a charge concentrates near [ top-most-vertices 1420 ] the wave generated by vibration 
Positively will occur. This is based on the physical principle that a charge focuses on the part where radius 
of curvature is small. As this result, a liquid becomes possible [jumping out as **** 1430 (minus also being 
electrified although plus is electrified by a diagram) easily charged from the front face of a liquid ] 
according to the synergism of the "kinetic energy" obtained by vibration, and the "electrostatic force which 
a charge receives from electric field. In the atomization phenomenon which depends only the electric field 
mentioned above, since local charge concentration cannot take place easily that distribution of a charge 
tends to take place when the conductivity of a liquid is very high, it is difficult to carry out electrospray in 
practice. On the other hand, by the approach by the compound effectiveness, in order that a charge may 
focus near [ top-most-vertices 1420 ] the wave excited by vibration, since the effectiveness of electric-field 
concentration also produces a liquid with high conductivity, it becomes possible to produce atomization.^ 
Moreover, it is possible to produce atomization, even if it is "weak electric field" and a weak vibration. 
Furthermore, the more it strengthens "electric field" and/or "vibration", a atomization rate and atomization 
effectiveness become high and, the more particle size of atomized **** is also made detailed. Moreover, in 
atomization by the compound effectiveness, since the drop 1430 is charged, the effectiveness which a drop 
is divided according to the electric repulsive force in a drop 1430, and is made detailed is expectable [ in foe 
atomization which depends only the "mechanical oscillation" mentioned above after a drop jumps out in the 
air it will fly only with the kinetic energy of a drop, but ]. Furthermore, it also becomes possible to carry out 
uptake to the point of wishing a drop 1430 using electric field. As mentioned above it becomes possible by 
enforcing the technique of giving the mechanical oscillation by a piezoelectric transducer etc. to aliquid, 
and the technique of giving electric field to coincidence to atomize efficiently also under more difficult 
conditions in the synergistic effect. . . . . 

T00601 Drawing 25 A is the mimetic diagram seen from the cross section explaining foe principle ot the 
atomizer in the fixed equipment by this invention, and drawing 25 B is the perspective illustration of this. 
That is, it is a mimetic diagram explaining foe fixed equipment using the atomization phenomenon by the 
compound effectiveness of "vibration" and "electric-field impression" which were mentioned above. As 
shown in drawing, an atomizer consists of vibrator 1500 and a wire 1510 as an electrification means 
established on it. Predetermined driver voltage is supplied to this vibrator, and surface acoustic waves SAW 
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are produced. If a protein solution is supplied on this vibrator, in response to SAW from vibrator, as shown 
in drawing a wave will produce this solution, and the countless wave front 1520 will be formed 
contiZusly Tat is, a height like a capillary tube point is innumerably formed in a solution fron face of 
Son On the other hand? a wire 1 5 10 is connected to a high voltage power supply (not shown and the 
Svoltage i impressed to a solution. The charge produced by this impression will be concentrated on the 
waVe fronf ^eighg 1 520 of the solution produced by vibration, and ** et al. - - ^ solution wh ic h the 
dm Tconcentrated jumps out of the wave front section 1520 electrostatic up as detailed electrified 
I^^S^lS^vm^ this detailed electrified particulate matter 1530 that jumped out flies toward 
Sif gro^ for sample immobilization, a solvent and water are evaporated and particle size 

decS Moreover, particulate maSer 1 530 may be divided by electrostatic repulsion of the interior to still 
mrik^^tHn^ 1530. And the field which counters the vibrator 1500 of the substrate 1250 for 
™ple _£^K&cd as a spot 1540 by dryness, thus, this invention be choppy in the ^solution on a 
Xa or Sate with vibration - it is a thing of making it atomize electrostatic as detailed ^parhculate 
matter which was made to form a countless height, was made to concentrate a charge on die formed 
Tuntless height by high-voltage impression to this, simultaneously a solution, and was charged in the 
Son by uS In addition, on vibrator, the atomization only by vibration and atomization only by electnc- 
field impression may be generated in coincidence besides atomization by electrostatic force. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 81 
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BfrEBJt3£Btt, Sfefc, IWEO*****:^**** 

i*iB»5C*ri*m«2> i o x mm £ * 6 mm. *3u&-r a £ 

[»*JS3] fS*Jgi*fcli2K:Ett©BJ£<fc£fif- 

£ t 7L 5 r t t -t 5 B JtEfli SIBo 

StrlSSfb^-, !ME»S, BfriESffi (*fc(±*§ 

x 5 c <t £ <t i" 3 B SfcigBo 
[|«*JS5] t»#qU~4©v*1"*u6»i'*l=E*W>B 

lWE*«#fttt, W««fe!7W-y-, ^mtt 

SIBo 

Bo 

[19*^7] tt#JSl ~6©v>Tfta 4 13SI-E<&©B 
[1**318] fg^JSi ~ 7©v>-f*i* 1 13gKEtt©@ 
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[iS*3g9] «8#Jgl~8©V>-f*ta*l J SK-E®©B 
IWEStt^ilMESfiioWfceBaiV «rE©tt*« 
»ti-5gB 0 

ISS*®10] 19*353 ~ 9 ©i/^-fJx^i«»-E<Rro 
B3£{fc3£Bfc*5^T, 

BfTEHX«#Sfi> flftEan^irtJEWRfcwWfcEBS 
-TSigSB. 

[|f*3g i i ] ft*« 3 ~ 1 0 WTM* 1 IfcEtt 
©BSflsKSfcas^'C. 

HfrEtfciii^ftl^ WESlM-fctfJE£«i:»raKiEB£ 

[IS*3g 1 2 } ffi** i~ii rou>-rJxA> 1 WcE* 
(DB^b^Bi-fc^T:, 
flJE&^tt^K tr KM S * 5 ttft^ft *r * A. . 

ft. «EKt5¥a, *^»** SSI'-rs^ft, ©v^f 
frri* 1 o<753M8:£-&ir. r. b&ifc&bT 5^Eo 
[I#*3gi3] §8*JSi~i 2©v^i*tt^l35^Ett 

ffiEStstt. iWE«ii*»-»fll"a*ffi^'>*<**>- 

[Sf *iS l 4 ] M*>3 1 3 KE«t©B£{fcR«l-*«'* 
30 SflE©^mi4^fl* i bfiK5*B© / >*< i'b-SBtt> M 
[g**3gl5] tS*3gl~l 4©V^i*JX*U3S(wE« 

Bo 

[It*35i6] B#*l'-lSOV^fJii>HCEi 

stiESib^iiv ^^^sfd^, »mssf»^, EEmigKi 

[»*3S l 7 ] if #H l 6 «cEtt©BJE^«««wisv^ 

suEiEiisit^ii, mmwfrmm*. mmw&ut** 

[|S*3S i 8 ] fg* 1 ^ l6Sfclil 7 (cEte©BS<k 
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imxm 1 9 1 m*m 1 8 \ztsm^a&tmm\^^ 

2 o J lg*JS l 9 £Btt0B£ftttBlw*iio 
*MB»tt (*fctt*«t) IOTE«B»ttttaHBB*»c 

[»*3S2 l) 8-2 OO^Tix^i Steffi 

iiiB&BM£tt9Stt?-tt« io*fctt«tt<z>E««sr 
[bbohm&kh] 

[00 0 1] 
[0 0 0 2] 

if©5MJf»Bfc*<«BSftTv>*. 4fc, JtePk ttffi 

KB, CVDitiW S^ttJg*^* 

*te>0>3£Bte* iKKSTT^X^X^fcSiM^Bfc* 
b£ft£fca6, &{MS*»\ *aWS^* if *:««*:« 

[0 0 0 3] ftiligffj:. *QjE£^::<fc 5 »#4r* 
r**>9, BKftifKJB^feixTi^S. L^Uft*sb, * 

ix*s*>S. S£oT, »BB*«BSrttfflU"r, r^J:? 
ttM***»t*^*lt*\ Stt*rdM»Lfc**-CBft{b 

[0 0 0 4 ] y^s/T^V^ = — T^^SSfitt* 35" 
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ft-foSo natea*. Bt>iai*n*ft 

SAttBHrfcS. 
[0 0 0 5] ^y^^xyhSit 1 
ft if LfcSMtfc'h * t LX J *A> i 19 *«■ 
U wixft*«lwW3»*-ti:T(fc»S-&Sri:lwJ:9»B! 

IEi:Pil»*>aft, *^«fcft, »tt 

*«» Lfc* * -C«l8tt»»*»*B36ft: LTftR** 

[0 0 0 6] E SDSll ha^^u- (»«* 

B) |tiO»W*««**T»il«r»*1-6#te-C* 
«9> Bgg^M#^W0 98/58745-^T*M^^ix-C^S 0 r 
(^ESDSll ±aUfcte©B«t»fifcifr^*BJ:9W:, 

«fc ot«S»f§«^a^ 5 r i: ft < BR © 

£>5 (Analytical Chemistry 73 (2183-2189, 2001) 

«r#JH$*ifc^) o Jt^tf <«ft if 

SttT*5<9, B«e»«*»»l 0 0 0^SKJL_bi:*# 

< tO^^E SDSI^J; UBSfttt^*^ b-^RSrJB 

r -ft if©S3£*J«rl»*-ra fc «*B-e«i* l-fitt«rite 

R*:«J«-C# T t *a>Stt#ffi* <^(-ft 5 i: ^ o IBM 
*s*>ofco ESD&T11 **lf7 y-o$te«S 

W-t-SiWtffcO, «^*if<o»»LJi^lW*rttffli- 
5:t*t*4^fc. ESDftlt 
^«:»B«*^-e*»"t*5*«;-C*5^ft, RfcXS 

Tffl^5^iift^ofc e 
[0 0 0 7] 

[BW**MfcLJ:5i:i"»BBl (fcA/tf< 
Bttif) *v^tt»«ftW»^*r*BB-B«ftLT^*2x 
h^»R4if*r»J*b^ **o % *©feW*tt*Stt-^«B 

< u^#T*@^fkLTftRftifSr^$-a:S^SI^feS 
f>K ±-&Lti£ JtcaSEO^ife-^afiB-CttBltTfco 
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vibZtiK m^m^mM^s^^x-mst^tixn'o 

[0 0 0 8] tM^^ttStSr^^lM 

ifo^ y 77- mmt>iz&i#irz>&mi> i bz>y!>fi. 

9, «W«>»*r±HltTffcofc. fiP*5x ft#ro:fcifr*»» 
^mt65r^9 wt^C< , mbthffBKDWg.fr b Bitot 1- 
h-z>lt„ 

[0 0 0 9] tgot. sfrSBUKDitott, -hiSLfcHS*: 

fcA/tf<!». Aft, mm&tfv-r-tei?) <D®<t£k'\z£ 

■ 5 r «c J: 0 fffls LtmHit) K. X V ffifft 5 n t i 0 
*v^r**»ufciwa»b, geSW&ttli-c, hp 

[0 0 10] 

tLtKbtSlBB^i, #HE»tt (*fcr±JS«E) , *3 
4TJ=/*fcl4, SWEroRfls^tifcia/h'tttt^ttWIlSrHF 

*"*:*WtJ:SH£{tSS«tt. lttE0J£fls3S«J&*. K*** 

(*fci±»jat) ©gib, feitf.-mEUfm^ai-ioT 



( 4 ) #M 2003-136005 

(J 

i LT«fc;Stf6J:3l-«#U lWIEHS«lttt. 

«»^±.©ttiE«*tiwria««#ia!i: sue 

«:S££-li:atte-e*>5. *«j*KJ:;i'ttf, K»©iSH± 

a«T?#4. fiK^KS, 7^d7K (DNA 

f-y-X) ftStmt «KC »©ESD 

ggT-14, ^«6*)^Sr!() tSUI'io T P^KSte-f 5 

51^45. BP*>» geKfcif4:05£<fc1-5*&, 
$:^^«^T-«S-r j/ 7 r < X 

k&%iW-X®.mx£ 2>fc*^ ?*IK»j*roft3&B#M**aiS 

tfSKSrf^K-etat^?!^ f y M s fc3 0 ES 
D Stli, W^Sr^l- S» * ** it^li^ffl X- £ 
3<j ofc^s t f 7 !) -ft!Sro^!)!OTt!S S o T 9 

fl6*©ESDj|fe<tifliit-<-C, 

B S A^trfeai-SBgroMaafftt, l ^ l /f)>Xib 
mmroHtt^^fflv^fcB^b^fi-C'tt, 1 On 

l±56#a 5 Lie < v^) ^75^^^i*wPBlS* s *3ofc^, * 
50 fttl5^»L*#<e«A*»o. »|HtwOV^Ttt*iEi-5 
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#^T£ blC/.h£ft*7** — >t J: 9'i&/Jvffc£*lT^ 
ft5 e 

[0011] *&w\z£zmmimmn, mmvmitz 

[0 0 12] *»Wfc±SBeffc«Wi* fWe«»^ 

[0 0 13] *J6flia5H3S<tSilt miB*«#a 

[0 0 14] **KfcJ:SB5tftS»tt\ ffiK* 

■fciitf, #^ft*-CM* (*fcf4»«) 
[0 0 15] **WfcJ:aBJ£fb*»i, ^l£^ 

a butk&s) £:«L-t\ jg^f*. ft*!* (sfc 

[0 0 16] *fc, *X91£J:«B£ftKfttt, «HB« 



(5) 4*Bfi 2 0 0 3 - 1 3 6 0 0 5 

[0017] ifc, #*Hfc < fc*B*<fc*«Hu #Jieil 

JRttlB^fev^tt^OiStt^fta^ttT+S. Sot, 

[0 0 18] *3SW^J:SHS^il^ UtrEte 

*«*^J:ix«, jR*«Ifc»L-c\ tt?tt«K^«« 

30 [0 0 19] ^fc, *J5?Sl:J:5i£ftSitt^ fTEK 
«:«:fcavM*Bt«ff^bft*^^^*r**.S, 

a<o^^-^«>»*ft^*ff*^*s- * fz > -**t\z 

^ [0 0 2 0] ^f:, «8WlCi6B3feft»«tt, Ml£& 

[0 0 2 1 ] #J8W»cJ:5B3t{baS1ttt, iftEg 

WKffii(i^^»fSli"5S®^ / >ft< tv-»a s » 

50 rv>5, w t^1#!a<h1-5o ifblciwWItUTW 
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ssajffiiiwSfao^^-v' as 

[0 0 2 2] *fc, **WI£.fc5BJ£{b3£«tt:, fftfe^ 
5o 

[0 0 2 3] *JfiWH:J:*H^bi*«tt, UmIS^ 

mw, &nmn*s m 

[0 0 2 4] *«Wfc±5BJ£fb§K««:, WEE 

[0 0 2 5] *fc, tftlEEE 

ffi^ -oka, ctt»»tt5. 

[0 0 2 6] *fc, *«Wfc±5H£fb»1ttt, ilfrfB* 
(IDT) rt*r»»ti-«. **^IDT«r»l+ 

[0 0 2 7] **WfcJ:5B»baS«tt, HtllS^ 

(IDT) a*fe«ftfc»B?*::«tt&U «»**tfcr<© 
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*fc«#Tl»{brt*±fcLT»£1-6©^ :: 
70 [0 0 2 8] iSBftftKUtt, USE* 

^t^^m^-r^o #«*^j:ntf, 

[0 0 2 9] 

ttttfett-T-ttifeir w&v^natttt^) ^LTjs<b-rs» 

[0 0 3 0] H1tt, «SWKJ:SBft{b£1toS*tt 
tt«j«<0— «fc^iiRAH-Cfc5. BfcSS^T* 1014 

8fb». 2oiti^mEE®^, 3 oii^ y ^-^m<i> 4 

0tt7y*»JIB^— /V'K, 5 0 1*^*^, 6 0lit^ 

6 0 *«»4, »{b*tb*:«©»-7-tt*W»-J(5-*" 

*fc, »t»iooi«i:it 

-To 

[0 0 3 1 ] rOtt-T-tt*»4, ^^-^1130, 

*5it/JR3fc*ixl>-^y^*/u^— 6 0±ICit« (16 
vsif+#) LTBeftL^yT^*****!!*. mitzti 

50 14, tt*WJRtLTtt»*l*:^^<--7 0Wl"^E« 
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[0 0 3 2] B2lt *^0^{^J:5ia^{b^e$r8l^'1- 

Brett^flWfr*:. £H£B, ap%3&5EI&aB"eW»fc« 

B3A»bBl l tBiBBl:*t3i^ i2(D»MS0t* 
(4, lo©«i:UTBI6©»fkS4r«fflLTV^. B£ 
^■r^^tds SfcUl 0(4, b°^;/S#El 1 (BESffitS 

ys/^^*Jt#i 2 (>^>at^-tt 
«r»*-frfc-l*«SS#) , JfL*13, IDT 14 ("ffc 
: Inter Digital Transducer) iP¥l*ix3< L 
M<D9M-emtiL£tiX^Z. IDT l 4 t^. ftJS&ffiKJ: 

&(^&£n, «H»tt*#fc?a3/»«i l Jitrfi«i- 
5c :©SSl l±fc«M»ft*tfcSieK»*tt, IDTi 
4 <h fc e ^ l l K J: 59W4*ffi«oSAW^ h y - A 
let <9 * yi/zL 1 2 fc t'x/Sfii l fcoBRIBJfciAOa 

t^ygSiu IDT14, *U 

» i 2<d^®£, «t«i-«»«©tt«cjscr, 

So l£vM4, ^zKtt (BMctfc) ©^-fyuAftiftrBOW- 

[0 0 3 3]« St, flPttKttottl *ffi9H4Jfc 
Ritii^s (Surface Acoustic Wave Atomizer (Sensors an 
d Actuators A 50 (1995) 69-74)) tcfcfttf* S«-L<D 

[0 0 3 4] H2 0>iB«EE«ilK2 0 14, >g{fccD^ yi/a 
9o H*t?»4iESffi5 0 0 0V<D«aR*ffli^fca*, HB8K 

&^<b, mjEJ4, »***tfc«e«9 t y^jR«a»- 



(7) ftBH 2003-136005 

[0 0 3 5] i2C/TtJ:9^ =y>-^©86l4, 1 
o* v M4«* *:» »t 6 r i: *« t? # 6 * , *H«S« 14 , 
5oO=i!J>-^ii (3 1, 3 1. 3 3, 3 4, 3 
5) £t£ttTfc£o 3 D *—*W&<OT& • & • tBSLIHRB 

<04fr&!4, =!J^-^ti31^1li80mm, 

3 2(4 7 5 mm, MM 3 3(4 7 0 mm, 1S3 4(4 6 5 

mm£ LTSiS<r:^[gloT\/>5o *fc, #=i!M-*« 

20 SC5 0 0 0VTfc*U4, Bte*i"J:3*w* S&SO&fC: 
■3tt««*rRtt6::ifcJ:o-C\ t«31li4OO0 

V, m®3 2(4 3 0 0 0V, S®3 3(42 0 0 0V. mffi 
3 4(41 0 0 0V N 113 5(45 0 0V(Cft£> «fc 0 l^RS 

LTftSffcfcBoTl^. 

[0 0 3 6] B2(O7y*»!lli/-^K4 0tt, 

ifsflMgv— ^K4 oizttlht?. 5 Otf^fa-HE 

[0 0 3 7] l]2COf->'-7 P /l-^/Uy— 6 *t 

I4\ 6 0(^1(4, ITO^f^^, T/v^^ 

6 0O*ffi(wPVP, EDTAttiTfctt* 

[0038] S3 A, 3B, 3 C (4, 

«t LTttffl1-a»tt*ffitt**-0¥KB 
T'fc^o H3A(4, SAWSSl 1 lSoitf-ttOSffil 
1 l*B±«-IDTl 1 4SrA*.fc5W4*ffi«* : f : l 1 
7, ID 3 B (4, Se>«->i*fiaJ-K»«l l 5*rt)KJtfc» 
ttSlRi^l 18, E)3Cf4, * blcplfiiuc:— *t(0S 
ItSl 1 5^tS(tfc^tt*®ffi^T-l 1 9, *r*Jt* 

50 (4, 12 8° H<BY«xe«ftLiNb03Srffl^5. «ffitt±*f 
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**lfc**-«>*ffi±fc, JMSlOO/inu fj/f4 00 
Mm, 2 OttOlDTl 1 4 £I2ltTfc5o LiNb(h±tw*5 
y— 3 9 6 Om/sT'fc^ « 

Kinftft(19. 6MHz, MMBlHz, dutyJtl% 

rix«^o*ft-t?t»{kpl«i-efc5. mm*?? 

3BC/t«3I:, R£fS£i l 5 Ut*L *^ttWffl) 
-A»lTMot*Tg(^y7 1 1 6 CSAW^ 

[0 0 3 9] H4H Mtv*f4, SftfflUHb 

Id, Sffc* 2 10HS AWlffi 2 11, r <7>SS 2 1 1 

<Dmm±\zmiiz\m 2 1 4, *sj;tf % $+&2 1 7^e> 
y 72 1 6 kWJ&zt t-tz>o ^(omit^v 7 2 1 6 c 

«Stfc*4 2 1 7£|£tt£ 0 §+&2 1 7 12, S4S 2 1 

iw*a5fctt**s-&-fi-, *FA2 i 7 tmfc2 i it 

\i\ m&£ J £Z>tmfo2 l iroSB36S«c*i-SIRHi:<C 
5a»b-efc3. Fjr/£Com J E£i-h£ 2 i 7i:ft»ts:^ 
mot, Sftxyr2 i 6tIS«»», *5j:tf/* 

[0 0 4 0] BSAtt, «r**« flHbffifCS 

m&mr'b>z> 0 m^TXo^. »fb»3 1 oatr^;/ 

SAW&E3 1 1, rtDSfi3 1 l(7)^®_b^it^lD 
T3 1 4, «fi3 17, p< j/v'ol 3 1 8, iSXTf* 

a 3i8i, i«3ii co^{b^ y r 3 1 6 fc 3 1 
7 ^oPfllcRtfs, WbSftStt-T-tt* 



(8) 4#BB 2003-136005 

i)\ mm^zn'&fccxm* *mm^mxhz>o 

-f3 19 (#jlJt0i]-ettT/u5^>f^«:ffl^fc) 
S«3 1 l±^8ftx!J7 3 16t^^i/a318tO 
M£Rtt&. :hi:±oT, > y 3 l 8 i:S«3 l 

i t orai«4:-3e»-i»»-r 5 ^ <t a*-c# * e 

[0 0 4 1] B6lt ^r>ai^-tii:-#ft* 

f4Sitfc5o EHc^i"J:9»w, 8{b£4 1011 
/SAWSS4 l l, ^<nm&4 l io«S±lcK«tfc 
JO IDT4 14, j6J:T>\ :oli4i l^ffiogftxy 
741 6±lZ&\-ftz/ yi/=L*S±lf*'<- j y-<D'&Ei:%z 
fct*^ !/ '>3'^«Bfi*4 2 0^5>**SH5. IDT4 

i 4(c«, ii5/i^mai4 9 osrMttsifflcfe© 

*JH*ffi*-*:«IM"3. y ^^^«at#4 2 0 11 

20 y i/jy^«5Sft4 2 on, *«*Rii/c««fiu 

*y y 4 2 0©±l:tt, ft 

US 4 2 2&t3:it5 0 

[0 0 4 2] H7W:, 2*5EO»tt«B***«rfflv^ 

8ft85l0 (9Mt*B«*-T-) t-^s SAWIS5 1 
l ro*B©t^l:fiit5Sfcx y r 5 1 6 £r(gtPcJ; 5 
30 (C, S^5 11±C400IDT5 4 1 , 5 4 2, 5 4 

3, 5 4 4£ts:tf3o mm^vkfczm^^tzmik&x*^ 

^f6]i-5-^^IDT5 4 1, 5 4 3C 
J;ot, r^-»^IDTSrJS-ffXtt«c}Bo-ce«i-5S 

^0 5 4 1 , 5 4 2Sr»-PX«*6*t5SAWIt L 
TS-fbl^Jffii-^o ^nb^lDT[c(i, flBU^MMttfS 

^WJmRSi-sr <t?!i5-e^5o l^y7 5 1 6±t- 
^js^*K5 2 1 srR«t, rcon5 2 1 zmmizm, 

^5 2 0 ^iiJgLT, BfSOSEtrRlttlLmft 

[0 0 4 3] @8f±, H7I^Lfc*«Bl:i5»ftB 
w«»fl^fiBt*5 0 E17 i:IB3«{r % mtme 1 0 

50 (CJt, SAWM6 1 KD$tm<D**b\ztiLm.-rz&<t=- 
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])T6 1 6&WtsiLllZ, 1 1 ±1^4 00 IDT 6 

41, 642, 643, 6 4 4^t^ £ J^fc 
3i y 7 6 1 6_LC:*7>f ^6 5 0£g£(4S AWy ~7-=e 
~*£^j££i£5o SAWy^T^— *I4, IDT6 4 1 
0ftvM4IDT6 4 3) ^«JB«ft*«:fltitS-*-Sr. irfcj; 

AWt*?* ?6 5 0 t<D&&t)\Z±<oX, Xto±X*X 
7^/6 5 0^i< e fflr#0«»trfltJhU-C % t>5-* 
OIDT6 4 3 (lfcV>l4IDT6 4 l) lCfg-§-«rSt$& LT S A 
W<0fl#&a*T^ixtf* *9^6 5 OttE#*lRll- 
UK. :^r«BRJ:ot, *»Sr#tfU Sffi^J? 
££?iJ<LT, ^oa&JH:, »<b^>a**rlRl±**S, * 

[0044] B9it KEamaojEm^trfflw^fc** 

»U»7 1 Oft, fm>/HmS«7 1 1, :^)lfi7 1 
fz-T^y y f;x*»3fi#7 2 0, jo4l>\ ffl«7 2 2 

^f>trt4H5. t o ^^jEms«7 1 1 ti7 9i 

h 7 i 2^LT/u- h 7 l 2ioSSi:fiit5: 

£ic4or, *y^~**hmi\:$fritML*ftmwti*m% 

[0 0 4 5] BlOlt ^^3i*-T-«rR«t*:*«W(C 

B»^L^iS^S4 1 1 l£>Ti-, ^ 

;i/fs^4 2 5, *5<fct^ :^/^x^4 2 5© 

fWWi" S 6 StS4 1 l\^;v<? 2 
fc— h 4 2 6-CjRSrft 

*{bBfc**pTtre*> 9, ^u^^*^-4 2 sttftSK 

[0 0 4 6 ] il Hi, R»8£Rttfc**0jlwJ:58 

fl<b^4 1 0<DSAWg«4 1 1<0«B±I^ K&f£§4 
15£iS:tt6o wOJ:5I-S»S4 l 5«rSS*i-5 4:, 
*aa»ttiK«:Sb*fi<S#*^yT4 l 6l:fit5li:3& s 



(9) M2 0 0 3- 1 3 6 0 0 5 

[0 0 4 7] 01 2(4, #»KKJ:aitfb»O-«0>*r 

mmx-hZo m\ZTik-txo^s 8HbS§8ioi4, saw 

SS8 11, COSffi 8 1 1 a^EiKRrtfeftfclDT 

8 14, :fc4tf, CCQS«8 1 l<0»B±^R*t6iXfc 
^a-:/*5j:tf* y5/a«r-«c{kLfc#»8 2 2** bill 

70 1 1 tm^S 2 2 t<DBI^I»IB^««S-*"*. «R8 1 1 
±<omm*. W«B±^"C*^{)£^fi»t8 S AW 
* h y— AtJ;ot6©*©ift*!l 78 1 6^5iS&£ 

20 SUB (IP*>, Klli«EOffl») Ciott, 

[0 0 4 8] 1113(4, **WJJlJ:6«ft»©«»«0 

Wrffiia-cfcs, nu:^-r«t: *{b»9iott, sa 

WSi9 1 1, w^£«9 1 l©*B±fcRttfe:lxfclD 
T9 1 4, 3o4U\ :(DIS9 1 10«BJi^Rttbh 
fc* ^>aSr-f(cftlfcW9 2 4d»b***lxa D S 
ffiSr* h^V^^- 9 2 6 fcJHl^T, 

9 2 6*fflt^5*-e«*ft*««r, Wft«]»*.**S6 
JO (SfeiM4, 1 o©*tft*rBf£0>**-C) iBWKSfbS 

[0 0 4 9] Bi 4(4, *5SW^J:5^ r>^4L^8 

{b«o-0ij-e«>5. nfw^i-j;^, mitmi oio 
i4, s Awsffi 1011, r cogs ioii <omm±\c 
iSirtbtitzWXi 014, *3«tt/, rost^i o i i <d 
*BB±^R»tfeixfc«»l 0 2 5-a»e>«ric£ixS 0 mt^ 
40 ^"TJ: 5 h-^>^7- l 0 2 6 A^feSfS*r*« 

1 0 2 5^M«o *?>(C. i««BE®aSl 0 2 0^b 

5 0 wi0jas«o»fr, $81 025 i:SAWS« l 0 1 
l k<DWl!&&+ft'b& dittos SAWg«|:J:a«»|: 
ioT, ift^yn 0 1 6*5it/*05Sff-C*JRSr» 

[0 0 5 01 01514, SAWStKt^ y^*t^3t«F 

»»«>-fll«:*i-iMIM»«ia-e*)6. Hfc*i-J:5«^ 
-<-^yu- h 4 2 8(D1C|6 AT^Lfc»{bS4 1 
50 O^r^^^o ft<bt§4 i 0^>-t±W:*S}fLS4 2 
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2&*i/4 2 7t*^- ^yu— h4 2 8 [dB^i - * - t 
(CjloT, SflsB4 1 0*'<-*3 r l'-M 2 8±l:i 
ft?> 6 reo*!^, «»»*SAWS«<D*Bfctt3i^ 

[0 0 5 1 ] H16I1 *SWfcJ:*B#<b««THfcffl 
^HiKKffl^-^^— ^ 10 9 1, BMBBWHa-S'i'— * 

1 0 9 2, AND0&1O93, ^y7^1 0 9 4, 
^/fy7yyi 0 9 5, ^>b°-^>^^y^>^lH3S§ 
1 0 9 6a»fc*J*£:ft6.. ^-O'Wftfcffl^^* 1 
0 9 1 7^<b <Dlf SfS^DutyltOHJ^ffiKiffl^*^^ 
-^ 1 0 9 2^5>0«#*ANDIs]ISl 0 9 3t7>K 

u 7 p yry^io94, ^^7^1095, *5£ 

SMt» 10 (OS AWStEa'SOHi LTgi)^8tt5o 
[0 0 5 2] Hi 7*1 #»WlcJ:5a»-T-^»»Six 

M^SaftJBtf-S'i'—* 1 0 9 211 BJrM£>Dutyi£<7} 

Dutyttll *?j 5 — 1 0%l^^:^'t" ; 6C0^*?iS"C^5o - 
OJ^tdLT, SAWS«£ffl*8aftS*h,ll SAW 

[0053] mi 8n ^m^x^mmitmmx^m 

fS^s/C/a^iSSt^gjSft (SEW 
^-/v-^-fl n^^-^T'g^U -tOjt^rt 

glii 0 ^mT-fc^o *fcg*Jffl*ai: 
[0 0 5 4] 0i9il *»9IfcJ:5BKffclS«^f1« 

uties (bsa) f-y-fw* ? osiafi^sswf- 

01 9 All (S«*^«^«»«^ 

[0 0 5 5 ] 0 2 0 II #3891 K «t 5 B^bgtt'M 
L^^s/^ffittfi*^i"BEM^IC'CfcSo 02 OA 
tl #*Wfcfe^#iiOR8W-e»«L*:*Jt^*>0, 0 
2 OBfl flaW*r«LT*3ttt»3&s*)^5J:5(wUT« 

7— £S»(0, 25 M g/M I) 4 0 m 1 *8Hfc* B£{fcU 
^iSSO T'g^lT^^M^IiLtc 0i-^1" 



^2 0 0 3- 1 3 6 0 0 5 
*J8WcJ:6B»UI«^«l-fc^^^** 

WbUBTfW Lfc? 1 * ^SS** LfcS«*rR£SR 
coSrAttfc^^-^rfe^o 02 0Bl^i"J:9lc, & 

/o tEfcu life* 

5 0 w<£>J:?ic, «8«fcJ:aB£fc*«fc±*ttf. r 

7T*Sft • BfiflretSfc**^***!***^. 
[0 0 5 6] 02 111 *»W^J:6B3t{t;*B-Cfl« 
Lfz^^/^coanti-mouse lgG<Df£t£S£^i~ ^KT'fc 
So SP'b. Anti-mouse IgGfcBft • ftWLBKU^y^ 

30 hZo Bli*i"±5^ ^y:f±*£fl*K*# (** 

*8WCJ:5B£fcSl«:ttfflU, Anti-mouse 

[0057] rr-e, **wtcJ:6B36ft*«"e*JfflU 

mit^M^wtm-r^. i22At22BHi ig»o^ 
ic±«»ka*«rKWi"a«>fB^bji.fc«*B-e*> 

5 0 02 2Att»^«ttfc»fiLfc»*0**n'e*>* 
^0 ^, 0(^"TJ:5tw, EE««ft^*oa*Ei 2 0 0±(c 
ig^s#ftU'Cv>st»t^-c% Sfii 2 o oiriiv^tgih*: 

L4^b, 02 2 Bttj*v^lMliSrBfitfc»*w**H 

JlBftiE^att*** 1 **** t N «#©-»B«Bil 
50 i"o 4*5, B+-e«»«:«ffi»tt* (SAW) 0>ri< 
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[0058] rc rm^^j ic±sfMba« ^ 

* £lft^lh5o 02 3 At 2 3 Bill 

Plt'fcio 112 3 Ate, Sfil 3 0 0±i:KW s # 

H2 3BJ1 Sgl 3 0 0lCM^ait^ 

Litm$fte£ bica< 4 o . ban- « 

Lt^ («**Ip!^) ^fftt/ttii-o ^ 

9 . r^Sftlse^i: 

[0059] tic rm#fP^Dj £ t^m^ 

»*KJ:S»flS»B*RWi-S. 024(1 m^EPJOi: 
afc«*l2-Cfc5 0 Bin*-*"* 5 leSffi l 4 0 o ££M 

mil ftwa^/h^^^aMW-tt*** 5 **"*" 

J: 9 , Mi:»*©«iB^&fft Lt»l 1 4 3 0 (Hi 
^u- Sr-TSr ittftNLhBB-CfcS. -*"C, 
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I^Mia^S<t^liMH 30m 

ffS:3pJfflLT«Bl 4 3 0*#Hi-S^^l«*"t"5-fc 
bpTBfcttft. £*±*>J:5fc, EttStt?«lcJ:5Btt 

l:Mt5 r i lc J; «9 ffi*9b*^T J: 9 B»fc*<*T-0 

/O [0 0 6 0) H2 5AI1 *3g«^J;5B^kKBIc*3 
lt«B^bB^«a*BBi-5«BB^fe*fc**H't?fc 

*«:5HlfflL^BS<t:St««:BHB-*"ft**B^*>ft. 

Bft*H SWM 5 0 0 ^(DJbKKtf 

6*ifc«B#«£ LTcoit^i 5 10 fc^&BjsSSix 
S 0 ^©«»^^jSE©BilitBEE«:fit*UT*BBttft 

20 /Tfi^ \Z$L#± *«cojfiSB 1 5 2 0 #ig8EMKfl2 

J:5ttj6fi»* s , »«BBI-B»»-****tS- 
fit-fei 5 l OftMJZmM s 

ttttK 1 5 3 0 £ LT±#lw#mttl-«tfffl-*". -^>« 
Ut|±jL^*«L^1»ffl*e^JR«Jftl 5 3 011 «Jft$ 

30 ix^.KJN-B*fflS*i 5 5 o^m^orjutTi-sw^ 

ibc%Ki 5 3 0 ttt©rt»©|HttttS8l!: tot S b 
C/hJffttt^Wl 5 3 0^t&m£tl%^ t fcfc 
6 0 ^ IT, f***@jejB£4E 1 2 5 0 Otgid-T- 15 0 0 
(C^f^-r^ffitC, ft»ttB-e^#S' h 1 5 4 0 fc LTi 
^{b^^5o Z(D£0\C y *&WK, W^oT, S 

40 *«Ufc»»fttt***»4: LTBBtt^BflsS** fc 

J: 5 ^ik t B 0# ^5 t fc ^> o 

[BBOBm«RB] 

[(Hi ] *BBKi6B3t<k*R«>K*tt4«*«)- 
BSr^rBAB-Cfca. 

[El 2] *^P^^i5@^k^S^«^-t5^p p D^i¥ 

[0 3] 3 A, 3B. 3Ctl **W^»{t;SC0*fiS; 
50 g*0-flfijt UTffiffl-fSPttSffift^^^EEI-Cfc 
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So 

[114] ftM^&k LTfltft&fcRttfcsMBWKJ:* 

[us] 5A\* y &n.^&t Lxmt&tsztfftL'&ffl 
t&i-cfcSo 

So to 

[B7] 2 R5cO#tt«B**^«rfflv^*:*58W»c J; 

[1 8 ] 17 Jfgfisjo^tft|g-Cfe5. 

[H 9 ] «SBS!offi«*^S:ffli^*«M^J: 2>» 

[Hi 0] ^/u^**^«rR*tfc**WlwJ;a»fb» 

ID 1 1 ] KW»*rRJt^**W^«t5»{b«o»a 

[Hi l 2 ] J: S»ffc«©— W^BfBHTfc 20 

So 

[Hi 3] Bl3lt *5SM^J:S»^S^^Jeo 
»r®H-CifcSp 

[Hi 4] *«^(wJ:S^ r>aftLC»k*«)-fll 

[115] s awS« ffilft 

[Hi 6] #«W^J:SH#{tSSR"eflEffli"«il5»* 

S e 30 
[117] J: SSK^^ttfeStbS^-^ h 

[Hi 8] #«W^±SHfi{tSS1fC«ffl+«^ y % > 
»0»9*?inM> (SEM) ¥ST*fc6 0 

[Hi 9] l 9Ali, *«W^«t5B3£fk3S«r*^» 
Lfciei (BSA) Ty7<D~?4 * uffil&<Dl&mm<Dfe 

^gfT^liLfclfiS (BSA) ^y:/(7)-7^DfH 

[120] 2 OAte, **WfcJ:aB*ffcS*«"Cfl £ S ^ 

JgLfc^X) -Cfctf. 2 0Bte, **Mf-J:SH^ft:3$ 

So 

(Danti -mouse lgG<7)?£t£{££;^1-¥S"efcSo 
[122] 2 2A£2 2Bfi, 16»0*t:: J: SSffcS. 

[123] 2 3 At 2 S#fn*D^<C J: SS 50 
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[12 4] ttJFRMffl <b «Rb i 3b* J: S JS^tm 
**:RW-r6«»rB^e>Afc«S:H"e*>6. 
[12 5] 2 5 Ate, *5BWJ-J:5HS{kKttt-*5tf 

at*5, 2 5Bii :n^4«itfoa B 
i o S<b& 

i i t^/ss (eemem^) 

12 *j v (^-xs/5Lfcx^— j-ttii 

^■fr^-<*:fll5t#) 

1 3 J¥L& 

14 IDT (i~rt:;ft4fefH£ : Inter Digital Transduce 
r) 

2 0 iCfSEflJK 

3 0, 3 1, 3 2, 3 3, 3 4, 3 5 ^U^-^ig 

4 0 7y*»Bi/-^K 

5 0 "^^^ 

6 o fy/^^^^- 

7 0 f"ir>/<— 

8 o weffjffiefK^ffi 

9 o ftm&wss. 

Ill SAWSffi 

114 IDT 

1 1 5 Klfg 

1 1 6 mitx- ]) r 

117, 118, 119 9Wfe*ffitt** 
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1 4 2 0 SwWjS 


8 14 


IDT 






1 4 3 0 jffX 


8 16 








1 5 0 0 MSh¥ 


8 2 0 
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